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Hes Co He Long, Chief Engineer "Shoulder tnveatigeti 
Rew York & State Thruway Author ity yy Rava Pag 1 ty Thruway. 


vy Mew York 
deer Siri 

in accordance with your request of July 12, 1957 to 
Me. To Fe FleatQeraid, Chief Engineer, Separtment of Public 
Werke, this Sureau hee performed and completed an inveatiga- 
tien and analysi« of the materials composing the sowthbound 
sheulder of the Thruway between Hileposts 135 and (46. 

The resulte of thia investigation conetitwute the eon- 
tents of the above report, trensaitted herewith. 

Very truly yours, 


ee 


Ven P,. Hofeana 
Peincipal Selle Engi/ 
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The work,.deseribed: herein comprises « continuation of the 
cooperative investigation concerning the genera) performance of 
the nechanteelly ‘stabilized shoulders along the New York State 
Thruway by the Thruway Authority end the Bureau of Soil Mechanics 
of the Department of Publ ie Works. ‘The results of previous work 
by the Bureau were presented ia a report, "New York State 
Theuney, New York City to Schenectady, Investigation of Por- | 
formance of Shoulders", dated Novenber 1956. : 

The Following report concerns only that avetion of the Thee- 
way beensed ‘U.P. 185 and 4.P. 140. The purpeses of thia particu- 
iar report are as follows: 

(A) Te. investigate and deseribe in detail by laboratory | 

, teste, the aateriais constituting the existing 
... sowthbevuad outeide shoulders between the above wile- 
48) Te present recommendations describing the require: 
ments for optiaun shoulder materiais. 
(c) Te present recommendations describing besic shoulder — 
 gaintenance considerations end procedures. | 
(0) Using the date in (A), (8) and ‘(e), te ‘arrange, if oe 
| feasible, a ‘teat section and a ‘control section be- r eh 
tween ‘the abeve ailepostes, and ‘Gelthatnion ‘aceurcto 
“gost records on these sections in order te paevennes 
mos Suitable and econenical nethods and. pre i apes: 
. * Gedures Yor naintaining preverly constructed ret Ags 
* Ghouldere. | o 
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(bb) The cost of maintaining properly constructed 
igh eames aa atenaguaaa om 4 





‘. the saereaion end assistance of ‘the Bureau of seit ‘Mechanics 
in this investigation were requested by Ge he. Lang, chief Engineer, 
Kew York State Thruway Authority, Ja a letter te T Ff FitsGerald, 
Chief. Engineer, New York State Departaent of Public Works, dated 
duly 12, 1957-. Authorization and peraission for the dureaw of vy, 
Seil Mechanics to participate in this investigation were granted 
by Mr. FitaSerald. a 





 Thie Vibenitendtent woe performed ueder the supervisien and — 
direction of Mr. Sidney Mintzer, Senter Solis Engineer of this — 
Bureau, in cooperation with Me. Jehn Pendleton of the Thruway 
Authority, The field sampling eperetions were performed by per- 
sonnel of the Sureau ander, She Messen of Kenneth 1. Seitaecier, 
Aasi stant, Sells Engineer. a yet 








“The Field sina phase of the program was begun on August 
15, 1957, and completed on August 19, 1957. The Thruway Authority 
supplied eres ere _—, teols and the necessary safety 
precautions, — 3 Tage 

The field seapling pregran consisted of removing representa- 
tive materfale from test pita dug at right angles to the pavement 
at intervals ef 0,1 of a mile. The test pits were approximately 
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one foot wide, eix feet long, with an averege depth of four 
inches. The material wea remeved from the test pit, jiaid on a 
tarpaulin, thereughly mixed and then a winimum of 50 pounds was 
bagged to comprise the representative aample for laboratory test- 
ing purposes. ue to the censtant replacing of material along 
the edge of the pavement by saintenance operations, the test holes 
wated closer than one foot from the edge of the pave- 
went in monn te indicate the characteristics of the bulk of the 
material comprising the shoulders. Uowever, ot intervals of ap- 
proximately 0.2 of a mile, separate samples were taken immediate y 
adjacent te the pavement edge to indicate the characteristics of 
the material currently molng used te maintain the show! ders. 

Fortyoutx: foeat tons were tested In which samples were taken 
not closer than | one foot Pros the edge of the pavements. At 23 of 
these locations, deparate ‘samples were "taken of the material lying 
adjacent te the pavement, making : a total of 6 samples recovered 
for laboratory purposes. " 








¥. SUMMARY OF LABORATORY. TEST. gESULTS . waee Re: 
Tabled eaciies of Kiba Tast Results” showa resulta of — 
the tal classification tests performed on each of the 69 





samples. Samples designated as “A” efter the laboratery numbers 

were samples extracted immediately adjacent te the pavement edge. 

The results.of the isboratory tests show thet: | : pret orn | 
(i) Sixty-seven of the 69 samples tested contained per- 

eentages of materiel passing the 1/4 inch sieve — 

oa ililaiaiaaahe exceeding 65 percent. The average of 

the percentages passing the 1/4 inch sieve was 33.3. 
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(2) Many of the samples conteined material larger than. 
.. » @°4/2 inebes, The everage of the percentages of 
(ath eemples exceeding 2-1/2 inches wae 2.9. . 
. 43). The average of the percentages passing the Ne. 200. 
. tiewe was 14.7. 

(4). The average of the plasticity indices of the san-. 
tos ples wae 1.76.. nae the ote ae bom 
(3) The. soundness of the coarse fractions of the mate- 

wale, ae indicated by the magnesium sulfate test, | 


was good. The average of the percent losses from 
the soundness test was 5.3. 





ee gsr asthcas' for iten , 2586, *Caletue Chloride Treated 
Gravel Shoulders”, under ‘which these shoulders were constructed 
require thet 100 percent ghell pass the 2-1/2 lach sieve; nct more 
than 65 percent shel! pass the /4 ineh aleve; ‘and not less than 
10 pireonk ner wore than 20 percent shell pees the No. 200 sieve. 
It Is obvious from V(1) and ¥(2) that the shoulders investi- 

gated in thie section contain a considerable proportion of material 
exceeding af inches in slze and far too high a percentage of me- 
terial ‘pheslng’ the 4 inch sleve to conform to the requirements 
for item 2596. This condition is illustrated in Fig. |. 

| Either the material installed during the original construction 
ef these shoulders did net conferm te item 2596, or material added 
during subsequent maintenance adversely altered the grain size 
characteristics of the original material. | 
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Gravel exceeding 2-1/2 inches in size dees not adversely 
affect the stability of the sheulder, but it does cause mainte~ 
nance difficulties because the cobblea are. ‘continuously being 
plucked out during the necessary nenipulation ‘vousleed by proper 
weintenance. 

However, tee | high 'o pevdintege of the naterial padetng the 
i/4 inch sieve does adversely affect the stability, particularly 
during the ‘pring thane, Also, tee high a percentage of ‘such 
sizes contributes to shoving, dosting ond whipping during dey 
weather. — | 

1t Ie the opinion of this Bureau that ‘the percentace of the 
minus Ne. 200 ‘size in any mechanically stabi lized shoulder mate- 
rial should vary between 10 and 20 percent. ¥(3) above, indi- 
cates that the existing shoul der saterial conferns te thie opinion, 
and conforms te ‘the requirements of item 2596 in this respect. 
This percentage range is general ly suitable for mechanical ly sta- 
bilised mixtures only. ” 

it is also the opinion of this Bureaw that wechanical etebi- 
lized shoul der naterials should possess: sone reasonable olectioity 
index, preferably not les than 3, but net greater then 6. This 
Pol. range is general ly suitable for wochanical ty etabi lized mine 
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Vil. RECOMMENDATIONS NSTRUSTION ANG RECONSTRUCTION 

This Sureay offers ale hating sitll concerning | 
the requirements governing mechanically stabilized shoulder mate- 
elals to be esed in construction and recenstruction of shoulders: 
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ba a The material showld be well graded from — 
coarse to ve and conform ved the Boscrpaestenje 
wb "100, " 
MA Inch sieve... 30 te 65 
esinnd alta ®. sieve. b atcateee Ab. «x 
ci (2) $ Seundness: The. sorennt loos. af the coarser fraction _ 
| GUA, inch). efter feee. cycles of the magnesive sulfete. 
test showld not exceed 30. This maximum loss should 
be considered tentative, since research is presently 
being performed by thie Sureau in order to estab! iah 
ational limit for shoulder materials in thie re- 
spect. ta the puted 30 percent ts considered a 
bebdedasle’ tate? in ahead deena 
















Plasticity Heactlon passing the Ne. 40 sieve 
should nave: @ Nqwid Heit not exceeding 25, and a 
plasticity index net greater than 6, (As indleated | 
"ta VOL) above, sone plasticity 6? the fines is de-~ 
 “ginabfe and, 1 pessibie, materials having P.1.%s8 
eppreximating 3 shedtd be used.) | | 
wre The tileasahiga passing the No. 200 sieve shall net be 











ements are an expansion of the re- 

remer en $9, “Stabt tized Gravel Surface Course, Calcium 
Chioride Treatment”, Publié Worka Specifications of January 2, 1957. 

The above requirements may be wedifted te utilise lecal mate- 
elals, provided that the results of adequate laboratory tests and/or 
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past performance indicate thet such materials are suitable. This 
particularly applies te the wae of stone screenings, where ex- 
perience indicates that stone screenings from some sources are 
suitable for the construction of adequate shoulders, 

Te ebtain eatisfectery shoulder perferwance, it is easent ial 
thet the shoulders be provided with thereughly compacted, weil 
drained aubgredes composed of suitable materials. Shoulders re- 
quire adequate subgrade support in order te satisfactorily sus- 
tain eccastonel heavy whee! loads during al! seasons of the year; 
however, ccna are particularly necessary 
during the: posite thawa. 





The performance of shoulders depends, ae Gale « upen the 
characteristics oF the materials constituting the shoulders end 
the subgrade: foundet ions thereof, but upen the Frequency and 
quelity of maintenance provided. Shoul ders may, be constructed of 
materiale possessing opt imum characteristics, but it inadequate 
maintenance is performed, the shoul ders will, in general, revert 
te an unsatisfactory condition. tn the other hand, it is alse 
quite possible that shoulders, composed of materials reasonably 
deviating in sharacteristice from the ‘opt imum standards, will show 
adequate performance If edeq sate maintenance is provided. The 
latter type mf shoul dere obviously requires: 3 somewhat higher de~ 
gree of naintenance than do. these composed of materials conferwing 
to optinum standards. “The Importance of proper maintenance pre- 
cedures on shoul der performance cannet be aver~eiphaal aed. 

The time, Frequency and type of shoul der maintenance epera- 
tions greatly influence shoul der performance. This Bureau | 
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important and necessary in the proper maintenance of shoulders 
to result in satisfactery perfers t. 
(1) Showiders should be accredit bladed and 1 relied 


(2) 


(3) The 





only when the. scisture | ontent of the meterial is 
at or slightly above the optimum necessary for — 
* compaction and maximum density. The optioun 
niin and sanipulation conditiens usually eccur, 
seturaily, during the spring and fall. Hajor. 
shoulder saintesance operations should, therefore, — 
be performed during these seasons. Curing pro- 
lenged dry periods, euch as in the swamer, it is 
uevelly necessary te add water to achieve edequate 
density of the shoulder wsterial,  ..... 
If it becomes necessary to add seteriai toa 
shoulder, the material added should be of suitable. 
radation and quality so as te beneficiate the — 
are pater batten, of the op intive shoulder nateeis). 
ties, 1¢ the genre thy sieialitie pertain te ai the 
optinue gradation and quality, any material added 
should aaletele these optimum characteristics in 
the res uiting alxture. The epplication of addi- 
tiona! waterial to a shoulder should always maiitt 
in either appreaching or maintaining the optimum 
; banlcary=te. for shoulder aateriais, es recommended. 
ie. n NAL obente ai | 
aayrsnaad -( ioe. of addine 4a nate bin ‘thin. poaniny of 
new knell te the relatively dry, compact surface 
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of a shoulder to eliminate the “drop-off” at the 
edge of the pavement, shovid be avoided. The layer 
of weterial added in this wanner will usually not 
properly integrate or bind with the compact surface 


«OF the existing shoulder, regardiess ef whether | 





eaicium chloride ia first applied, and, consequently, 
may soon be remeved by the action of the various — 
factors. thet caused the “drop-off ia the first place. 
if it becomes necessary to build up a shoulder, the 
existing compact shoulder surface upon which the addi - 
tional material is to be placed should first be 
searified and jeesened, so that the additional aate- 
vial and celeium chieride can be incorporated inte 


the shoulder to previde an integral course. 
(4) Shoulders should be compacted with a suitable and ade- 


quate reller efter sanipulation and bleding, perticu- 
larly after ineorperation of additional material. 
Thereugh relling is very important end neceasary, 
since the cecacional traffic which a sheuider re- 
etives cannet be depended upen to achieve required 
densities; thereugi -eCeRsary.— 
(5) Aw stated im (1) ~ lag both the eabenia! added te 
the shoulder, as well as the acarified or leesened 
layer, must be at the optimun meisture centent ia- 
mediately prier te compection by relling, if the 
necessary density isc to be attained. Te achieve this 
eptioum condition of moleture, it may be necessary te 





add water, or calcium chloride In solution form. 
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: ~ pepaeae ts inte the material when Wt. is in a loose or 
' _searified condition. The stabilization effect Pee 
ti placing ealel un chloride, either in flake or solu- 


ee 


Suitable moisture conditions may be preserved in 
 ghoulder material stockpiles by incorporating the — 


 @aletum chloride ia flake fora — the forma-— 
‘tion of the stockpifess: ©) ere 


For the purpese of structural stabilization of the 





Oy ealciua chioride should be incor- 


- ___tlen, form, an an impermeable compact, shoulder eur- | 
# face is gener ty Meited, and this treatment ei 


, chow! d, therefore, be considered for dust and ours : 


i , face. poleture control eeereece, only. oe Ake 


”) 


Saletun chloride dn flake form is ‘only effective | 
when there is sufficient noisture in the soll or 


i air to at iety ite hygroscopic and deliquescent: | 
he sctions. These ections are severely retarted mhen ; | 
ais applications « are made to dey colle in hot, dry 


a _ periods of prolonged drought. Surface app lica- | 
i “ tHone, in flake form during such periods, are 
: ; generally ineffective since the chemical cannot 
_ Pick up. sufficient moisture from the air before aie 
: the Flokes are whipped away. Surface ‘applications 5 
_ during dey periods should be done in solution form, 


or the surface should be thorough ly notstened RO oun 


| f fore, application in flake, form 
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It is ebvieus, after « consideration of the abeve factors, 
that the most desirable times for sajor shovider maintenance 
operations are in the spring and fall of the year when the eate- 
vial is naturally clese to its eptiaum saisture content for ef fi- 
clent blading and compaction. — 








"\ Lae Po pe, Thro ovateste ‘ehe Pm Ml ot ‘ef mechanical ly 
stebilized Rane ere, it ie important to know the average annual 

rad to ately maintain «a unit length of properly 
iuskbnted ihtenss Such information is essential in any overall 
economic comparison between the first coats and annual mal atenance 
costs of mechanically stabilised shoulders and any ether types of 
shoulders. The average annual ualt naintenance goat can be deter- 
wined with reanenable accuracy by keeping « complete record «f the 
cost required to adequately mainteia « shoulder teat section com- 
posed of avitable materiale. Such a test section cen be arranged 
by reconstructing a section ef reasonable length to conform te 
requiremente of e ayiteble shoulder sateriai, or cheosing a sec- 
tion where the exiating aeteriaia ere considered to be in con- 
fermance with euitable shoulder material requirements. The exist- 
ing shouldere of seme portions of the Thruway are composed of 
suitable matertals. Preliminary Investigations by this Sureau 
indicate that the southbound shoulder of the section between 
Kingston and Whitespart ia compesed of materiala conferming with 
near eptioun requirements. (See “New York State Theeeens Investi- 
gation of Performance of Shoulders”, Nevenver.1956), | 
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Centre! sections of reasonable lengths sheuld alse be ar- 
ranged on shoulders composed of eaterials representing the average 
Theuway shoulder conditien, in order to determine the difference 
in coat, if any, necessary to properly maintain shoulders coepoced 

The Bureau of Sell Mechanics would be very interested in eo- 
operating with the Thruway Author 





lty in such @ pregren. 





(1) The materials composing the existing southbound 
outside shoulder between M.P. 135 and 140 do not 
confers to item 2596, containing: 

(a) Material exceeding 2-1/2 inches in size. 
(b) Excessive percentages of minus 1/4 inch 
size. 

(2) The requirements and characteristics of an opt lmum 
materiel for mechanically stabilized showldere are 
recommended in Vil above. 

(3) Basic and isportant shoulder maintenance consi dera~ 

tlens, precedures and methods necessary for satia- 

factory mechanically etabilized shoulder performance 
are recommended in Vill above. 
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THE SAMPLES DESIGNATED as "A" were ALL TAKEN AT O" - 17" FROM EDGE OF PAVEMENT. 
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